JOB COMPLETION REPQRT
INVESTIGATIONS PROJECTS

State of Montana

Project No.  F-5-R-1 Work Plen No. VI Job No, _ VI-A

Title of Job: Fish Losses in the Pishkunilrrigatian Canal and Development of Census

Technigu8341

Objectives:

To determine the number of trout siranded iﬁ the Pishkun Supply Canal,
Sun River Project of the U. §. Bureau of Reclamation, at the close of
the 1961 irrigation season, '

Tochniques Used:

The work was accompliShad under a cooperative agresment beitwaen the
Missouri River Basin Studies of the U, §. Fish and Wildlife Service
and the Montana State Fish and Game Department.

The Pishkun Supply Canal originates within the Diversion Dem on the
North Fork Sun River about 285 miles northwest of Augusta, Montana and
runs 4n an easterly direction approximately 12 miles terminating at
Pishkun Reserveoir. The seasonal flows of this canal are dependent upon
the operation of Gibson Storage Reservoir located about 3 miles up-
stream from the Diversion Dam. Watsr is diverted as required by the
Sun River Preojsct lands in the vicinity of Fairfield, Montana, During
peak demands of the normal irrigation season, April through September
the canal carries betwean 1,000 and 1,300 second-fest of water. Pish-
kun Canal has been in operation at its present capacity since 1935,
Thers sre nd devices at the hsadgates te prevent or rsduce the number
of fish entering the canal.

Time becomes & vital slement in canal loss observations as soon as wakler
levels begin to drop. Several factors come into play which rapidly re-
duce the opportunity to count the total number of fish stranded. Natural
predation, movement of fish te cover, amd removal of legal-sized fish by
peovle, obliterates the evidence of the mignitude of the fish kill in a
relatively few days. Weather conditions at the time of closure freguently
cemplicats the job stlll further. With thesse factors in mind and realizing
that a detailed count ‘of 12 miles of canal was not possible, a random sam-
pling method was adopted for the 1951 observations.

The canal has 10 natural divisions or sectionsg composed of five open sec-
tions, three tunnels, and two siphons {see attached map), The siphon
through Arnold Coulse, located about one-third the distance between Tunnsl
No., 3 and Pigshkun Reservoir, was not considered as a division point;
tharefere, only eight seciions are considered in this report. The location
1/kdapted from "Fish Stranded by the Clesure of the Pishkun Supply Canal”

A cooperative repert by M.R.B.S., Pish & Wildlife Servics, & the Mcntana

Fish and Game Department, March 1952.
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and length of each section is shown on the accompanying map. The river
siphon and tunnels 1, 2, and 3 were censused in their entirety. BSections
2, 4, 6 and 8 were divided inte 1/10-mile plots prior te the canal closure
date and & random sample method of censusing applied to each section sx~
cept in Section 2 where approximately &0 percent of ihe area was censused.
About 38 percent of Section 4, 35 percent of Section © and 18 percent of
Ssction 8 was cengused. 4 major portion of the censusing was accomplished
by using electric fish shockers. Each plot was repeatedly gone over with
an electric shocksr te recover as large a percentage ef fish as possible.
In soms of the deseper and more inaccsssible plots where i1 was impossible
te obtain reliable results with sither an AC or DU shocker, powdered cube
root was utilized after all other means of censusing and recovering had
been tried., The data obitained were recorded by the crew lsader after ths
study plot was censused and at the same time an estimate was made as to
the percentage of fish not recovered from the plat.

Ng attempt was made to determine or estimate the number of trout consumed
by predacious birds and mammals during the time when the flows were low

or after the water had beer shut off tight. Unquestionably, a large number
of trout were lost to predators and scavengers since several flocks of
mergansers and gcores of magples were observed along the canal,

Findings:

In early May 1951, 1,000 marked, legal-sized rainbow trout, from the
Great Falls hatchery were liberated in the North Fork of the Sun River
between Gibson and Diversioen dams o deiermine what percent of the legal
gized hatchery fish were lost into the diversion and also to determine
how far the fish would drift through ths canal. Fifiy-six of the marked
fish were recovered in the canal 6f which 49 were recovered within the
first mile below the headgates (see Table 2.). Only one marked fish was
recovered in the lower 5 miles of canal,

Section No. 1 (Tunnel Ne. 1, 1,200 feet). Within an hour after the gates
wers cleosed, a mobile electric shocking unit was taken inte the. canal and
the count was started immediately below the headgates, After all fish had
besn removed from the ftunnel, powdered oube root was used in the tunnel
drain located abéut 400 feet from the headgates go that all fish trapped
therein coutd be recovered. A4 total of 153 legal and 100 fingerling-size
trout wers removed from the tunnel and drain (see Table 2.). Of the 253
total, 183 or 72 percent were salvaged and released in the North Fork Sun
River below the Diversion Dam., It 1g bslisved that 100 percent recovery
was made in this section. '

Section No. 2 (Open canal, 2,835 fest). An exceptionally large number of
tish wers stranded in this section of the canal, A very thorough and
detailed census was made on approximately 80 percent of this section, One
hundred and seventy-two legal-size and 2,907 fingerling and fry-size trout
were recovered from this part of the canal and released in the mein river
below the Diversion dam. Considering the 20 percent of the section not
censused and the estimated numbsr of fish thai escaped observation in the
censused arsa, approXximately 4,800 fish were stranded in this section of
canal.. . -
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Section Ne. 3 (River siphen, 1,397 feet). The water in the river
siphon was drained down to the outlet level by removing a part of

the drain valve mechanism, Once thes cap and debris wers removsd from
the 8-inch pipe the water gushed up through the opening with terrific
forece. It was impessible to recover or even observe all the fish that
were forced out through this opening. Many of the fish wers mengled
almost beyond recognition. Only 60 lega]l and 38 fingerling trout wers
actually recovered at the time the siphon was drained. It was estimated
that for every legal-size itrout recovered, four others escaped and for
every fingerling-size recovered, 50 sscaped observation. A 2-inch pump
was used in pumping the water from the siphon below the drain level.
This operation required 2 days and nights to reduce the water level low
encugh to permit working and successful ssining of trappsd fish. An
additional 862 legal and 213 fingerling-sigze trout wers removed from
the siphon and released into the Sun River below the Piversion Dam.

Section No, 4 (Open canal, 13,736 foet). Thiz section sxtends from
the outlet of the river siphon to the inlet of Tunnel No. 2, a littlse
more than 24 miles of open canal. Tan plots, or 38 percent of the
entire section, were censused. Forty-sight legal and 1,740 finger-
ling~size trout were recovered within the sampled aresas. Estimates on
the number of fish not observed within the censused plots at the time
of censusing were 98 legal and 1,248 fingerling-size fish. JFrom
figures based on the random sample and estimates of the fish not re-
covered within these plots, approximestely 384 legal and 7,865 finger-
ling~aslze fish werse stranded in this section.

Section No, 5 (Tunnel No. 2, 1,147 feset). There was a constant flow

of water through this tuhnel, consequently it was a difficult task +o
accurately census this section by the use of artificial light and a
stationary electric shocker. The shocker was set up near the inlst

and the first 500 feet of tunnel were censused, then the equipment was
moved to the outlet and the lower 500 feet censused. With the equip-
ment at hand, approximately 1,000 feet were censused, however, 147 fest
in the center of the tunnel were not shecked. OUnly 42 legal and 77
fingerling-size trout were recovered. However, the counts were not as
complete as on Tunnel No. 1 bscause of the above-menticned difficulties,
It is believed that at least 2 legal and 35 fingerling-size trout were
not cobserved, thus making a total of approximately 44 legal and 112
fingerling-size fish in this ssciion.

Sgction No. 6 {Open canal, 11,927 feet). Of the 2%-mile section of
canal betwsen ths outlst of Tunnel No. 2 and the inlet of Tunnel No.3,
sight 1/10-mile plots were censused. One hundred and nineteen legal

and 1,289 fingerling-size trout were recovered from these areas.
Applying the figures obtained from the random samples and the sstimates
of fish not observed within the censused areas, there were approximately
405 legal and 11,278 fingerling-size trout stranded in this section

of canal,
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Sesction No. 7 {(Tunnel No. 3, 2,380 fest). Very few fish were observed
in this tunnel; -Observations were mads under extremsly poor lighting
conditions and no attempt was made to rscover the few fish observed.
Only 8 legal-sized fish were seen and it was estimated that an addition-
al 2 legal and 40 fingerling-sized fish were unpbserved. It is believed
that the estimated total of 10 legal and 40 fingerling-size trout is a
conservative estimate of the number of fish stranded in this section.

Section No. 8 (Open canal, 29,175 feet). The last 5% miles of canal
betwesn the outlet of Tunnsl No. 3 to Fishkun Ressrveir was conszidered
a5 one unit sven though there is & siphon through Arnold Coulee located
about midway through the section. Ten 1/1C~mile plots or 17.8 percent
of the entire section were censused., Bighty-twe legal and 38 fingerling-
gize trout wsre recovered frem the sampled plots in this secticn. It
wag estimated that at least 427 legal and 1,084 fingsrling and fry-size
trout wers unobssrved within the sampled areas. Using the actual count
and the estimated figures obtainsd from the sample plots as a basis,
it is believed that approximately 2,399 legal and 5,922 fingerling trout
were stranded in this section.

A summary of species composition and numbers of trout actually recoversd
from the Pishkun Canal is found in Table 3. Weight and length data

were obtained on a representative sample of all species of trout recovered
from the canal during ths study., A ssmple of 205 legal-size rainbow trout
averaged 10,93 inches in length and .509 pounds each. Only six cutthroat
trout were sampled and averaged 10.68 inches in length and .46 pounds.

A sample of sight sastern brook trout averaged 8.78 inches in length and

.29 pounds each. Two l-pound samples of fingerling-size trout were counted
thaet averaged 213 per pound. The estimated total weights of all size groups
are shown in Table 3.

Table 5, FEstimated Numbsrs and Weights of Fish Strandsd in Pishkun Supply
Canal, 1951

Average Hstimated Number — Average Estimated Tetal

. Bpacles Longth Figh 8tranded : Weights Weights
Cutthroat 1G.68 292 .43 85
Rainbow 10,93 4,541 .21 2,706
Rainbow Fingerling 26,265 213/pound 123
Hastern Brook 8,78 417 - 46 192
Eastern Brook Finzerling 5,774 213/pound 27
3,133

24.
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Analysis and Hecommendaticns:

Inasmuch as the operation of the Pishkun Caral during 1951 was reported
to be normal, it 1s assumed that the number of #rout stranded can be
considered as & typical annual loss for ithis particular canal.

Annual attempts to prevent the loss through rescue operations are im-
practicable anéd eccnomically unscund.

The problem of minimizing or preventing the annual loss on an economically |
sound basis requires an appraisal of the irout lost from 2 monetary stand-
point and reasonable estimates of the costs of installing and maintaining
special contrivances. :

Because of insufficlent information as regards the engineering problems
invelved the course which should be followed, to prevent the substantial
Loss of fish, cannot be siated hers. '

Summary :

Data

Following the closure of the Pishkun Supply Canal a study was made in
order to determine the number of fish left stranded, A system of strati-
fied random sampling by use of eleciric shocking devices and poison was
used to determine the fish populatien.

Ons-thousand marked fish wers planted above the diversion in order to
determine the number and movement of the planted fish into and through
the canal., TFifty-sixz of the marked fish were recovered in the canal.
Forty-nine were found within the first mile below the diversicn.

The number of fish left stranded in the cansl was found t¢ be substantial.
The calculeted total number of legal-sized fish (7 inches and over, total
length) was 5,251, sublegal length {less than 7" T.L,) fish 32,039. The
total loss of trout was 37,290.

and Reports:

The original data is with the Missouri River Basin Studies, U.S.Fish and
Wildlife Service, Billings Fiegld Office, Billings, Montana.

T

Prepared by Nels A. Thorsson Approved byg%/éd

Date

March 17, 1952
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